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ABSTRACT 
Hestrictive measures are increasingly being imposed on traditional markets for wood in 
tilt, name of fire safety througll actions of such federal agencies as FTC, FHA, and HUD, 
as well as state and local legislation and building codes. Although many of our traditional 
rllarkets are threatened, a positive reaction to the public concern over the fire hazard of 
nlatcrials can open ne\v markets for wood products. The forest products industries must 
develop nc\v fire-rated products and fire-safe systems for use in constructing and furnishing 
all types of 1)uildings. Our goal is to see that wood is used properly for fire safety. We 
must: learn more al)or~t fire and \vood, work to reduce hazards in 11uilding.s and furnishings, 
participate actively in the efforts of trade and 1)uilding code bodies, and esta1,lish programs 
to correct deficiencics in fire propcrtics of wood-basecl materials. 
Arlditiot~al keuwords: Fire hazard, fire performance, fire ratings, fire resistance, fire re- 
tardants, fire tests, 1111iIding codes, building design, markets, coml)ustion, applied researcli, 
rcsrarch and developn~ent. 
". . . a mood for fire safety is gathering 
irresistible inomenturn that sooner or later 
callnot 11e ignored." This quotation from 
a recent issue of Fire Research, a Stanford 
Kesearch Institr~te publication, is a fair ap- 
praisal of the situation that now prevails 
in the IJnited States. I would like to dis- 
cuss with yo11 today the sense of urgency 
that I feel when I observe the restrictive 
mcasures being imposed on traditional 
wood markets in the name of fire safety. 
TIIE CI1OWISG C L I h I A T E  O F  RESTRICTION 
sell." "Industry should accept its re- 
sponsibilities in the absence of coer- 
cion." They recommend that "as- 
sociatioils of material and product 
mailufacturers encourage their mem- 
ber conlpanies to sponsor research 
directed toward improving the fire 
safety of the built environment." 
The Commission offers a convincing 
case for the need to reduce the nation's 
annual toll of fire deaths and injuries, 
and recommends ways to achieve this 
reduction. If you have not yet seen 
this publication, I suggest that you ob- Indeed, there is today great inon~entllin tain a copy, for $2.35, from the Super- to apply restrictions on the use of materials intendent of Docun~ents, in Washing- 
in builtliilg construction and fi~rilishings. ton, D.C. 
R(~cent levelopments that have contributed 
to this momentum include: 2. T h e  Federal Fire Prevention and 
Anzericu Burning, the 1973 report of 
the National Commission on Fire Pre- 
vention and Control. In this report it 
is stated that "material producers owe 
to various publics-l~uilding designers, 
code officials, fire service personnel, 
and consumers-an evpanded and 
inore candid effort to explain the fire 
characteristics of the materials they 
Control Act of 1974. This legislation 
was based on the recommendations of 
the Commission on Fire Prevention 
and Control to the federal government 
on a program of national fire loss re- 
duction. Anloilg other important first 
steps, the Act establishes a new Na- 
tional Center for Fire Research at the 
National Bureau of Standards, with a 
budget for 1975 of $3.5 million. This 
-. - 
Center "shall have the mission of per- ' 4 paper delivered befoic the Socicty of Wood 
Scrence and Technology at the 1975 Annual Meet- forming and supporting research on a11 
ing on 15 June in Portland, Oregon. aspects of fire . . . ." But, before the 
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problen~s of fire safety can be solved, 
they must 11e identified. The Act pro- 
vides for this also with a "National 
Fire Data Center for the selection, 
analysis, publication, and dissemina- 
tion of illfornlatioil related to the pre- 
vention, occurrence, control and re- 
s111ts of fires of all types." This item 
is of great importance because it pro- 
vides the means whereby we can 
finally determine what the problem 
really is, what causes the 12,000 fire 
fatalities in the United States every 
year, where the fires originate, and 
what causes them to spread. And then, 
other anthority under the Act call be 
used to take remedial action. 
3. Ferleral Tratle Corninicsiotl action on 
the fire haaur(l.s of plastics. I11 May 
1973, the FTC filed a complai~lt 
against a number of companies in the 
plastics industry. This has resulted in 
a consent order which, among other 
things, obligates the respondent com- 
panies to finance a $5 million research 
llrogranl into the combustibility prop- 
erties of plastic proclucts. This is in 
addition to thc millions of R&D dollars 
illready being spent annually by this 
industry on fire-related matters. Simi- 
lar action against other suppliers of 
construction materials and furnishings 
is possible in the fntnre, based on al- 
leged fire hazard of the products. 
4. Lirnitutionr on flurrwspread in mohile 
ltonzs. This is still another indication 
of thch momentum 1)uilding for tighter 
restrictions. There have been proposal\ 
recently by FHA that a maximurn 
flamcspread limit ot 150 by ASTM 
E-84 be adopted for the iilteriors of 
~nol~ile  homes. Other jurisdictions 
havc proposed limits of 75 or le$s. 
Cllrrent and traditional limits for in- 
terior finish have been set at 200. 
Adoption ot these lower figures collltl 
wolk hardships on thc ploclucer\ of 
trad~tional p,~neling m,~terials and the 
consuming pul~lic, while not neces- 
sarily p~oviding greater life ~afe ty  in 
files. 
5. Sinoke dc?tzsity limits. HUD has s ~ g -  
gested a limit for building products of 
450 Maximum Optical Smoke Density 
( D m ) ,  as determined by the Smoke 
Density Chamber. This figure is ar- 
rived at by averaging thc Dhl for 
f lm~ing  and thc Din for smoldering 
conditions. Many wood products can- 
not meet this figure. 
Although there is serious doubt that 
this test method is adecluatc for spe- 
cifying nlaterials for use in btilding 
construction, ncverthelcss limiting 
Smoke Density Chamber figures are 
being cited now in some specifications. 
As you call see from these five examples, 
the rapidly incrc21sing pllblic concern over 
thr fire hazard of materials and structure\ 
call pose a threat to many of the traditional 
markets tor wood and \vood products. Or, it 
can be an opportunity to move into new 
markcts that have been traditionally denied 
to us, if we react to it positivcly. 
TIIE: HESPONSE I3Y INDUSTRY 
\Vhat does this meail to us, the techno- 
logical arm of thc forest products industry? 
It  ineans that we must all have this sense 
of urgency about developing new fire-rntcd 
products and fire-safc systems for use in 
constructing and furnishing buildings of all 
types. Wood call bc, and in most cases is, 
a safe and economical building material; 
b11t ~ul~less the illdlistrv takes concerted ac- 
tioil in thc very near future, we may be 
overwhelmed by reaction to the fire prob- 
lem. 
Tilie mnst strive to understand the prob- 
lem, develop sllitable solutions to the prob- 
lem, and then inakc our position clear to 
code authorities, firc protection experts, and 
the consunling public. 
What are we doing about the situation 
now? 
I said earlicr that the first task is to 
u~lderstand the problem, and that this can 
be done through an analysis of firc data. 
To this end, a group of forest products 
co1np;unies is sponsoring a Rcsearch Asso- 
ciate at thc: National Bureau of Standards. 
Orie of his goals is to follow the progress 
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of the National Fire Ilata Systcm and to 
contril~nte to it. Whe11 operational, this 
system should tell 11s what the problem 
really is and where thc hazards really lic 
in fircs of all types. Only when this is 
known can the nation, including our in- 
dustry, know wherc the priorities should be 
placed most to effectively reduce thc annual 
toll from fire. Already several srnaller stud- 
ies, i n c l ~ ~ d i ~ i g  one sponsored by Weyer- 
1lae11ser in 19869, have, indicated that the 
ljiggcst t11rc.at is not from structures, but 
froin contents. 
Our liesearch Associate is also working 
011 the rate-of-hat-release of building ma- 
tcrials. In this inlportant study, we are 
trying to introdncc a more realistic rate of 
releiisc. to supplement the often misleading 
potential heat concept. After all, the life 
hazard in most fires is relatcd to the rate at 
which heat and smokc are released rather 
t1la11 to the total content theoretically nvail- 
al>lr from coml~ustil~lc materials. 
On the subject of smoke and toxic gases 
in a firc, the industry is sponsoring a Grad- 
uate Research Fellow at the University of 
Utah to iiivestigate p rod~~c t s  of coinbustion 
froin tlie burning of wood. The Flamma- 
l~ility Research Center at The University of 
Utah is one of the forcm~ost organizations in 
tlie nation for this type of work. Sincc 
snlokr and toxic gases cause the majority of 
firc dcxths, mld since very little is known 
a l ~ o r ~ t  these properties of wood, this work 
is regarded as 1)ciug very important. By 
n7ny of comparison, the plastics industry is 
sponsoring six graduate students at the 
University of Utah in this same type of 
study. 
The Forest Products Industry is also ac- 
tive in thc affairs of The American Society 
of' Testing and Materials' Corninittee E-5 
a i d  (:oinmittet~ E-39 and tlie National Fire 
Protection Association. These groups write 
the consensus standards by which products 
are tested and rated for fire safety. Our 
\vork on their committees and snbcommit- 
tees is essential if a balanccd view of the 
proljlen~sof fire testing is to be obtained. 
.At prc.sc.~lt, however, only a relatively slnall 
nuinlwr o f  forest prodl~cts interests arc rep- 
resented in the work of these groups. 
In addition, it is important to note that 
the industry docs have knowledgeable peo- 
ple working on firc. problems in the area of 
nzodel codes and state and federal legis- 
1 a t '  ion. 
FIRE TECHNOLOGY AT WEYEHHAEUSER 
I would also like to give you some idea 
of the activities of We~erhaeuser Coinpany 
in the field of firc technology. Thc com- 
pnny is participating in all of the activities 
that I n~ciitioned above and, in addition, 
we have a large-scale fire test facility and :L 
program for developing fire-rated products. 
At our Longview, Washington, laboratories 
we have an ASThl E-84 25-foot tunnel, an 
8-foot tunnel, a 2-foot tunnel, an E-152, 
E-119 door and wall furnace, a small scale 
door and wall furnace, an E-108 roofing 
test apparatus, an Ohio State rate-of-heat- 
relcase apparatus, a National Bureau of 
Stanclards' Smoke Density Chamber, and 
an E-162 Radiant Panel. 
We have been working for nlany years to 
develop fire-rated and fire-safe products at 
Weycrhaeuser. An cxainple of this call be 
seen in our very complete line of fire doors. 
This also serves as an example of the oppor- 
tunities that can be realized through R&I> 
effort in this area. 
We are currently participating in the 
round-rol~in testing of the NRS Smoke 
Density Chamber and the Ohio State rate- 
of-heat-release apparatus. This enables us 
to learn about thesc new techiliqu~s and to 
influence their dcvelopme~lt so that a more 
useful, rcalistic tool is eventually evolved. 
What further steps do we need to take 
in our industry? First of all, we must be- 
conle aware of the situation and learn more 
about this very complex subject. We need 
to realize that there is a threat and an op- 
portunity! 
Thcn we must work through established 
organizations such as the National Fire 
Protection Association, ASTM, the forest 
products associations, and model code 
bodies to see that reasonable and effective 
standards are adopted and used to control 
the hazards of fire in 1)uildings and 
furnishings. 
We must increase thc effort on rate-of- 
Iicat-rcleasc testing. We need particip a t' 1011 
l ~ y  other wood prodncts laboratories in this 
csscntial work to see that a realistic test is 
devc.1opt.d and adopted. I t  nlust be one 
which is large-scale enough to prcdict re- 
sponse in "real" fires and yet not so large 
as to 1)c. impractical. Wc need your help 
and your inputs in this endeavor. 
A m11cll higher 1evc.l of activity is re- 
cluired in thc area of smoke and toxicity of 
proclncts of coml~ustion. Most fire deaths 
result fro111 ol~scuration, disorientation, and 
panic due to smoke plus tht. toxicity of the 
fire gascs. Not as inuch has been accom- 
plished ill this area as in the area of flame- 
spread, for example, because of the com- 
plesity of the subject. Now, however, 
projects are I~eing undertaken on a large 
scale, principally by government and uni- 
ve~+sity laboratories. This work requires 
skills oftcn not possessed by the staffs of 
our indl~stry laboratories, such as patholo- 
gists. Therefore, we must continue and 
expand the work being done at the Univer- 
sity of Utah, Johns Hopkins, Southwest Re- 
search Institute and elsewhere. 
We should l ~ e  involved in the develop- 
inc>nt of detection and suppression devices 
for the home as well as for commercial 
l~uildings. All 1,nildings do and will contain 
conibustil~les of one kind or another. The 
many tragic fires in "fireproof" buildings 
testify to the fact that fires will occur in 
spite of the most severe restrictions on 
1111ilding niatcrials. Thcrcfore, a system of 
detection and suppression of hostile fires is 
required. I11 the last few years, reliable, 
inexpensive smoke detectors have l~cconie 
available to protect homes as well as com- 
mvrcial estal~lishn~ents. Some progress has 
1)een made in tho development of suppres- 
sion systems, sl~ell as sprinkler systems using 
plastic or copper piping, b11t more work 
needs to 1)e done in this area to lower costs 
and improvc performance. Once in place, 
sue11 a systc>m would permit the safe and 
economical use of materials which otherwise 
might 1,c prohibited. 
Our role in this area should be to see 
that thc systems developed are suitable for 
use with wood and to provide enthusiastic 
support for their applicatio~l as they are 
developed. 
Most often, untreated wood products call 
be safely used if systems and products are 
properly designed. I t  must be our goal to 
see that wood is used properly for fire 
safety. However, new fire-retardant sys- 
tems for wood must also be developed that 
are economical and process-compatible and 
that have acceptable product properties 
such as l~onleachability and corrosion resis- 
tance. The traditional fire retardant treat- 
ments 11ave incorporated inorganic salts in 
a pressure-vacuum system. The process 
tends to be expensive, frequently down- 
grades the wood, and results in a product 
with some undesirable properties, such as 
hygroscopicity and corrosion of hardware 
and fasteners. A better system is needed 
to reduce flamespread and control the evo- 
lution of smoke and toxic gases from wood 
exposed to fire. Some help in this area 
must come from suppliers to the wood in- 
dustry, such as the chemical companies. 
But unless and until we can tell them what 
we need, they will be unable to aid us. 
This work must apply to all wood prod- 
ucts including structural members, finish- 
ing materials and furl~ishings. 
To sulmnarize, I hclicve that it bthooves 
you to: 
1. Investigate and barn more ahout the 
s d ~ i e c t  of fire anrl ZL'OOC~. This calls 
for a considerable an~ount  of reading 
and attcndance at seminars and meet- 
ings concerned with hostile fires. I t  
requires a knowledge of some of the 
fire characteristics of wood-based 
products in general. What do you 
know abont this subject of fire and 
wood? 
2. Participute activel!~ in the work t o  
zlnclerstanrl the hazarcls of fire i n  huilrl- 
ings anti furnishings. We need addi- 
tional peoplc in our industry to run 
FIRE AND woo11 41 
the various tests and to participate in 
the work of other agencies in the role 
of advisors and consultants. For ex- 
ample, there is a pressing need now 
for someone in our industiy to be con- 
ducting burn-out tests. This would 
seem to be a likely role for universities 
or trade associations to undertake. Is 
anyone in your organization participat- 
ing in this inlportant work? 
3. Take czn active part in the efforts of 
such bodies as The National Fire Pro- 
tection Association, ASTM, the forest 
 product.^ intlustr!y cl.stsociations and the 
rnotlel codks. I cannot emphasize this 
too strongly. Wc need participation 
11y other inembers of our industry in 
developing new test methods, for ex- 
ample, and in improving those meth- 
ods already on the books. Are you 
or your associates attending these 
meetings? 
3. Anul!lze the pro(1uctr. tcith which !you 
ore familiar for tleficietzcies in the urea 
of fire sufet!y. Wr, each have an obliga- 
tion, to society and to our organiza- 
tions, to investigate the fire propertics 
of those products with which we are 
most familiar. Do yo11 know how your 
product will perform in the standard 
fire tcsts? 
5. Set u p  progrurtw to correct these 
deficiencies and exploit arlvantages. 
Once we know the limitations of thc 
various materials, we can seek to im- 
prove their limiting properties and to 
exploit those areas where we have in- 
herent advantages. Are you working 
to inlprove the fire properties of your 
prod~ctsP 
6. Vigorozcshy cclrr!y out these program.s. 
This includes fighting for appropria- 
tions for the programs that you recoin- 
mend and pushing the work in cornpe- 
tition with other projects that may 
secwi more glamorous. And above all 
it means that you n111st indulge in n 
little sales and missionary effort to see 
that others appreciate the importance 
of these projects. Could your organiza- 
tion use a little motivation along these 
lincs? 
Whether this emphasis on fire safety is n 
threat or an opportunity is up to you. If we 
meet the challenge and satisfy the require- 
ments of fire safcty, we can look forward to 
taking over new markets and recapturing 
old ones lost over the years. If, on thc other 
hand, we fail to meet these requirements, 
we stand to lose inany of the traditional 
markets for wood to plastics, steel, alumi- 
num and concrete. 
1 ' 0 ~ 7 ~  U(rte!y: Ray, call you say anything 
a l~out  he status of the rate-of-heat-rcleasc 
work going on at NBS and Ohio State? 
McNeil: They are interconnected. The 
work at NBS is bcing sponsored by our 
industry. Dave Chamberlain, the Rcsearch 
Associate, is in the process right now of 
sending samples out to Stanford Rcsearch 
Institute, Ohio State University, and Fac- 
tory Rlntual to deternline correlation with 
the calorimeter at the Bureau of Standards. 
I-Ie is also going to endeavor to scale up  the 
size of the samples. One difficulty with 
rate-of-heat-release testing is that sinall 
sarnples are oftc11 requireci and that is a 
current difficulty with the Ohio State ap- 
paratus. They are down to a 4" X 6" sample 
size and results do not necessarily corre- 
a ions. spond to performance in real fire situ t '  
We would have to be testing things like a 
section of a wall that includes the studs 
and sheathing and not just a 4" X 6" section 
of one of the components. This is not pos- 
sible with the OSU equipment. So one of 
the tasks that Dave Chamberlain has is to 
run sanlples on larger size furnaccs and try 
to correlate the results with those froill 
smaller calorimeters. We do not yet have a 
test that is satisfactory for comparing ma- 
terials. 
Then there is thc clucstio~l of the hori- 
zontal vcrsus the vertical mode of testing. 
Solno plastic 11laterial.s cannot be run in the 
vertical mode because of a tendency to 
tuc>lt, drip, and run w11c~1 heated. Hut my 
contention is that yo11 cannot compare re- 
slilts if one sainple ir 1)urned in a horizont,il 
~nodc  and another in the vertical mode. In 
s11n1mnr~7. 1)otll tcst methods are in a devel- 
op~llent;~l stage right now and considerable 
work remai~ls I~efore either can be promul- 
gatecl as a tcst standard. 
T o m  Alcrloney: Are other materials such 
as plastics and thc contents of the building 
rvti111atc.d by the samv test? 
McNcil: Contents are generally not eval- 
natecl hy  the same tcsts as are used for 
1111ildi1lg materials, 1)ut there is a move in 
this direction. Most building materials arc 
c.vall~atcd by the same standard tests, be 
t1ir.y pl'lstic, wood, gypsum 1,oard. or what- 
IIo\\7(lvcr, conte~lts arc. not controlled to 
t11(, satlie degree that parts of a I~uilding arc 
c,ontrolltd. This i.s one of the problems. 
Since most fires start in contents and il~ost 
of tlie hazards exist in contents. I believe 
that thcay sliol~ld be controlled cven more 
rigoro~isly than bu i ld i~~g  materials. Ob- 
vionslv, that chair with the foam cushion is 
more of a h,~zard than the wood studs that 
won't 1)econie involvcd in a fire tor perhaps 
30 or 30 minutes. The cushion can be ig- 
nited right away and can result in death 
lo11.c 1)eforc thc stud cvcr 11ccomes involved. 
Yet, the performance of thc stud is mea- 
aured and  spellcd out in codes, while the 
cusllio~~ i \  largely unregulated. This is one 
of the arcas where we should become more 
,~cti\re to see that the emphasis is placed 
prOp(~r1y. 
Jo1111 Elotce: \Vhat's new in fire re- 
tarclailts? 
,\f(>hTcil: Not inuch, really, if you're 
s~x,aking a l~out  fire retardants for wood. 
Wc still have thc inorganic salts-the phos- 
phates, tlie borntes, antimony oxide. The 
only new dc~velopnients are in the organics, 
\vlrich have been deve1opc.d primarily lor 
testil(, trc,atnlents and for plastics. 
T l ~ e  pro1)lem with these is, first of all, 
that they are very cxpensivc. Second, 
tlic,y're not designed for use with wood 
products; and third, they're formulated to 
pass a different type of test than that to 
which building products are exposed. Wc 
need better co~nmunication with the chem- 
ical companies that are developing these 
products. Eight vow, if they had something 
good that was applicable to wood products, 
many of them wouldn't know it. They need 
to know more about our requirements. They 
often don't understand the end uses or the 
tests that are normally used to evaluate 
building products. We must establish a 
communication \)ridge with these people 
so that we can tell them what we need and 
work on the projcct with thein. 
Ilarolrl Gatslick: Can you tell me why 
the University of Utah was chosen to work 
on fire research on wood? 
McNeil: The University of Utah was 
chosen for a number of reasons. One, be- 
cause they are onc of the most outstanding 
orga~iizations working on this phase of fire 
hazards today and they are recognized as 
such. They're receiving large federal grants 
as a result of this recognition. Another rea- 
son was that they are proceeding to test 
wood anyway. Their rationale is as follows. 
The codes state ". . . . shall be more hazard- 
011s than wood" or ". . . . shall not be more 
toxic than the snlolte from burning wood." 
So, before they can evaluate other materials, 
such as plastics, they must know something 
abont burning wood. 
Some of the data from their carly work 
has been frightening. I t  shows high mor- 
tality rates for rats exposed to wood smoke; 
in some cases the results are worsc than for 
plastics smoke. 
Wc felt that we should become active in 
their work SO that we could interject some 
of our thoughts because much of their 
financing and all of their industrial inputs 
are now coming from the plastics industry. 
I sense that you have another point. 
H .  Gat~lick:  The point being that I was 
wondering where the wood technologists or 
the construction engineers related to wood 
\yere that could assist in this research at that 
particular University. 
McNeil: That's a good point. They don't 
have any. We are trying to get this sort of 
input and advice into the University of Utah 
Flammability Research Ccnter because they 
arc. now procccdi~lg \vithont the I~enefit of 
this inplit. This i 5  something that alarms 
nle very much. Through this graduate stu- 
dent program, wcL hope to bc able to help 
tllc,ir work along in the investigation of the 
pu)cl~~cts  of combustion of \vood. Prof. Ein- 
horn ha5 told me that thev would welcome 
a candidate with a wood tcch~~ology back- 
g r o ~ ~ n d ,  and I would I)e pleasecl to hear 
froin ally of yon who kno~v of anyone who 
might 11c intcrcsted. I've, tried to find some- 
on(. from our industry, I ~ u t  so far I've 
drawil a I~lank. 
John tl i l l:  For years lleavy timl~er coil- 
struction has enjoyed an advantage or a 
preferred position because of the sort of 
acceptcd opinion that it has one-hour en- 
durance, and that you  nus st make field con- 
struction equal to that, etc. Do you see in 
the fliturc) a regulation requiring us to 
prove that \lie have that one-hour resistance 
in heavy tinlllcr construction? 
JlcA7eil: Very definitely. Everything will 
have to 11c proved. The grandfather clause 
is on tlic way out. We llavc. enjoyed ratings 
on many wood products of 200 flainespread 
~vithont tcsting because this was generally 
conceded to I)e true. But now a certifica- 
tion is rcquircd that each product does meet 
this limit. And thc one-liollr rating is not 
sacrosanct (,ither; proof will be required, 
a i d  1,111 sure that i t  can I)c obtained for 
hcavy timl~er coilstructioll. 
J .  Ilill: For years we've had infornlation 
a l~out  he rate ol char of heavy tim1)er con- 
structioil l111t as far as I know this has ncver 
becn iiicorporatcd by engil~eers in design 
of I~nildings to ensure that rvood buildings 
have superior fire resistance by not only 
wosrying allout the design itself I ~ u t  using 
this characteristic to provide resistances up 
to ccartain levels. Do you sec that there's 
any possibility that wc, could use that sort 
of approach? 
AlcNeil: Some work has I~een done along 
this linc and fire resistancc of wood con- 
struction llas been calclllated by using an 
average, char ratc and figuring backwards. 
So it is possible to use this type of back- 
grolnld data for intcspolation and arrive at 
estimates of fire endurance. However, there 
will always be someone aromid who will 
coiitest thc rcsults m ~ d  will say "Prove it. 
Run a test." 
George klarra: Many of you know of 
Torn Maloney's particleboard syinposiuins 
at Washington State University. Last April 
we had a man on the control board who 
made a very surprising statement to that 
gronp to thc effect that we should forget 
about thc con~bustil~ility of wood; it's not 
important to marketing. He said we should 
colicelitrate instead on detection, suppres- 
sion, and design from the standpoint of 
exits. The statelnent he made was "forget 
allout the combustion." Do you agrec wit11 
that? 
Mch7eil: I don't see how you call because 
you are not going to be allowed to forget 
about it. The competition is not going to 
allow it. The code people are not going to 
allow it. Wood is a conibustible nlaterial 
and the codes are stating "shall be noncom- 
l~ustible." If you don't nicet their definition 
of nonconil)ustil~ility or low coinb~~stibility, 
you are not allowcd in. This will he im- 
portant in marketing when we are shut out 
of whole sections of an industry, as we 
may Ile in mobile homes, for exanlple. This 
is the main reasoil that we are interested in 
the rat(,-of-heat-release concept instead of 
potential heat. Hy the potential heat 
method, wood is "con11)ustible" and always 
will be. U s i ~ ~ g  ratc-of-heat-release we niay 
be able to estal~lish limits for rates of I~urn- 
ing that are considered safe for certain 
areas a i d  llses. You might have 5 or 6 
c1assc.s or rates-of-heat-release., with a suit- 
xble class 11cing specified for cach type of 
occupancy. From everything that I can see, 
the combnstil~ility o f  wood and other build- 
ing pmducts is definitely l~ecolning an issue 
and can be ignored only at the peril of 
losing whole niarkets for wood. 
Fred Brotcn: Ilow would you relate Dr. 
Einhorn's findiilgs on interaction bet\veen 
phosphorus and triinethylol-propane initi- 
ated polyols to toxicity of combustion prod- 
ucts in the ~vood industry? 
hlchieil: I don't know. That is the reasoil 
that we want to get closer to the work of 
the University of Utah to get a better uiicler- 
standing of the impact of their activities on 
thc use of wood products. Would you care 
to elalmate on his findings? 
F .  Brown: As I understand Dr. Einhorn's 
work, one of his experinlents involved ex- 
p).wrc1 of aninlals to the combustion prod- 
ucts of a rigid urethane foam co~ltaining 
1)oth tri~nethylol-propane-i~iitiated polyol 
aud a phosphorus-based fire retardant. The 
com1)ustion products resulted in rapid death 
of test animals. Subsecluent studies con- 
finncd the finding and the U.S. Consun~er 
Product Safety Cominission has published 
a warning of the hazard involved and 
identified the toxic pyrolysis by-product as 
a 4-alkyl bicyclic phosphorus ester. 
RlcNeil: And we also don't know what 
happens when we burn wood containing 
thesc fire retardants. You may have thc 
sanle sort of synergism that you got with 
lacthane. Again, this is a reason for sup- 
portii~g the work at the University of Utah. 
F .  Brorcn: This apparent interaction be- 
tnrren trin~ethylol-propane-initiated polyol 
and phosphorus exemplifies the necessity of 
testing our products in their final form. 
JfcNeil: Right, and then you run into the 
problem of what temperature you employ 
l)c,causc the temperature that Professor Eiii- 
horn used in his experinlent might be one 
which we rarely encounter in an actual fire. 
So you have to burn it at various tempera- 
tures, in various oxygen contents, etc. This 
is an extrerncly complex situation. 
Hill Gronh : We're very concerned allout 
this problem. Twenty-five percent of our 
resources over the last ten years have been 
11sc.d on what we call the fire problem. The 
problem is that there are just too few people 
in this industry who are concerned about 
this and view it as a threat. Let me give 
yo11 an example. About ten years ago, there 
was :xi1 excellent market in this country for 
red oak flooring. The Federal Housing Ad- 
ministration p ~ i t  into their minimum stan- 
dards property allowance that, in new 
homes, a carpet placed ovcr somc material 
would 1)e acceptable as part of a building 
ant1 would therefore qualify for a mortgage. 
I don't know whether you fellows have 
lookcd at the trend in red oak flooring in 
the last tell years, but if you do you'll find 
precisely what happened. 
We have seen the first proposed draft of 
the Fedcral Mobile Honles Standard. This 
standard will become effective next Febru- 
ary. A statute will have to be promulgated 
and out to the public this August. The 
first proposal was that interior finish flame 
spread is two hundred, except in the hall- 
ways of niobile homes, where the flame 
spread would be twenty-five. The hallway 
in thc mobile home is located light in the 
center of thc mobile home. In over-the- 
road transport, it is the most critical struc- 
tural area. Plywood has been used in in- 
terior finish as an important structural 
element in terins of transporting material. 
Mobile home industry has learned a lot and 
will continue to learn-it's going to cost 
money-but thcy can Icarn to strap and 
produce mobile homes in such a way that 
they can utilize gypsum board. Once gyp- 
sum board gets into the hallway of mobile 
homes, it will be a very easy matter for it 
to be used in the rest of the mobile homes. 
The plastics industry acknowledges that 
they spend forty n~illion dollars a year on 
certain fire problems. They're concerned 
about this very con~bustible product. 
They're coilcerned about it and they are 
responding to it. 
McNeil: I'm not proposing that we do 
anything radical, gentlemen, I'm proposing 
that we react to something that is more than 
a threat, it's right here with us. It's no 
longer something on the horizon. Look 
what happened when it was decided that 
the flamespread of floor coverings in Fed- 
eral buildings should be 75 or less. Red 
oak flooring, by definition, is 100. No more 
red oak flooring is being used in federal 
buildings-hospitals, veterans buildings, 
anything. 
Elelmuth Resch: I recall the loilg discus- 
sions that the technical committee of Na- 
tional Forest Products Association had bc- 
fore funding the research associate at the 
National Bureau of Standards. A numbcr 
of years have passed. Looking back at this 
association, can you tell us a little bit about 
the feedback yoti get from this work at 
the NBS? 
McNeil: The purpose of having a repre- 
sentative at the National Bureau of Stan- 
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dards is at least threefold. The primary 
purpose is to establish a cornmu~lication 
link with NBS so that we have communica- 
tion between the forest products industry 
and those people in government working on 
tire-so we know what they're doing and 
t1lr.y have our inputs. Second, he is work- 
ing on the rate-of-heat-release problem. 
And, third, hc is working on a fire data 
\y\tc,m, which I ii~dicated earlier is neces- 
sary to understand what the problem is in 
the first place, to define those areas that 
arc, I~azardous so that we may do something 
allout them. If someone, at  the bureau 
nc.cds to know so~nething about wood, they 
now can tind out authoritatively and we 
now can learn of their progress and their 
111;~ns. So, in thc first area, the program 
has 1)c.en successful. I n  the second area, 
wc. have Irnrned a meat deal about the 
LJ 
various rate-of-heat-relek~se systems being 
dcvc,loped and are contributing to their 
evolution. I t  looks as thourrh we will 1,e " 
able to make progress in the third area, the 
fire data system, in the near future. 
Boh IZo!jle: I t  seems to me we ought to 
havc a profrssor at the University of Utah, 
somebody who is a graduate rather than a 
student \v210's learning. 
AlcNeil: I agree wit11 you. We ought to 
I)c doing more at the Bureau of Standards 
too. Wc ought to 1)e doing rnore at the 
LTnivc,rsity ot Utah. We ought to be doing 
something , ~ t  John Hopkins. We ought to, 
:~nd  this is what the plastics industry is, 
illdeed, doing. That's why 1'111 here today, 
sir. 1'111 here today to convince you people 
that we ought to be doing things like this. 
B.  I-lo!yle: I realize you're challenging us. 
I t  makes me think back over the vears as 
an cwployee of the forest products industry 
that I've 11een told to keep as far away from 
fire testing as I could. 
AIcNeil: This is a comnloil philosophy. 
Ihit it doesn't work. It's also known as 
Ilurying your head in sand. I t  leaves an- 
other part of your anatonly exposed! I feel 
fortunate that I've gotten the support that 
I Ilave from Weyerhaeuscr in going as far 
:IS we have in fire testing and fire technol- 
ogy. You will notice that I have n couple 
of lines i l l  my talk :tl)ont a littlr missionary 
effort and a little sales job on your own 
organizations. I think it behooves every one 
of us to go out and do that. 
Poo Ch,ozc: You mentioned you have n 
2-foot tunnel test apparatus at the Weyer- 
haeuser lab. Can you relate test results 
obtained by the 2-foot t111lnel test to the 
25-foot tunnel? 
MeNeil: The main purpose of the 2-foot 
tunnel is as a screening tool for the 25-foot 
tunnel. Yon can develop a correlation curve 
for each class of product. You may have :I 
correlation curve for particleboard and an- 
other correlation curve for softwood ply- 
wood. You would not necessarily use the 
same correlation curve for both. We use 
it successfully as a screening tool for the 
25-foot tunnel. 
Ecl Young: To get back to your prol~lems 
in getting the money to finance sor~iel)ody, 
i t  seems to rne that would be a natural for 
'I 1011. the National Forest Products Associ, t '  
McNeil: They're supporting it with six 
thousand dollars. I got this as an associatiorl 
effort, which was lny p~ rpose .  My objective 
was to get the wood products industry be- 
hind this effort. 
Question: A field like this would be a 
legitimate area for the U.S. Forest Prodl~cts 
Laboratory on a contractual basis to p t ~ t  
the kind of man you need out there at thc 
University of Utah. Have you ever ap- 
proaelled thc Lab? 
RlcNeil: The Lab is aware of our situa- 
tion. They have been involved in thesc 
discussions. They have not come forward 
with anybody thus far. 
Comment: The effort needs to be di- 
rected toward convincing the public and 
designers of buildings that there are other 
factors involved. 
hrlcNeil: Surely, it's a continuing effort. 
The NFPA works oil this continually. It's 
important. We have people working with 
tllc codes all the time trying to forestall 
this kind of poor codc, but you can't wait 
forever. You can insist for just so long that 
"Wood is good." 
Cornmnt:  I'm not tillking about "Wood 
is good." I'm talking about the design of 
buildings via safety-putting emphasis on 
that. 
11IcSeil: I firmly agree with you. We 
\honlcl dc,sign buildings wit11 :Idequate ex- 
its, \rnol\c warning devices, etc., and then 
wcx would not 11'1ve to worry s o  lnl~ch about 
thr co~nl~u<til,ility of the studs, tlie floor 
joi<t\, or thc interior paneling. We m u ~ t  
w o ~ k  on the whole structure at once. Weyer- 
h,~oi~ser some years ago sponsored a pro- 
qranj on tire data eollc,ction ,uld analysis at 
the Soutllwest Research Ins t i t~~te .  Oiie of 
thc reasons was to determine what would 
l ~ e  the best way to design a building for fire 
safety. Since fires usually start in the con- 
tents, it doesn't ~iiatter whether you use 
combustil~le or i io~~eonll~ustil~le components 
in the \valls if you have adequate smoke de- 
tection and egress possibilities. You will 
save the occup:lnts. 
